Nonmuscle myosin II plays fundamental roles in cell
at sites of macropinocytosis and phagocytosis. FLAG-MHCK A becomes enriched in phagocytic cups, and this rich cortical structures. To test this possibility, we assessed tectably enriched in the cell cortex as early as 15 s after cAMP stimulation. The kinetics of GFP-MHCK A rethe effect of cAMP stimulation on native MHCK A in Ax2 cells by using conventional immunomicroscopy (Fig- cruitment are roughly similar to those observed for the recruitment of GFP-myosin II (data not shown). In cells ure 2a). Prior to stimulation (0 s panel), some MHCK A enrichment in pseudopodia can be detected, but the bulk expressing GFP-MHCK A, brighter cells sometimes displayed intensely fluorescent spots that are likely to have of the MHCK A signal is diffuse and cytosolic. Upon cAMP stimulation, rapid further enrichment of MHCK A been nonphysiological aggregates of the overexpressed GFP-MHCK A. Similar dots of aggregated myosin II rein pseudopods is detectable (8 s panel). This enrichment is first apparent in preformed pseudopodia, but it is later sult upon forced overexpression of the myosin heavy chain gene [4] . These dots were never observed in wild-type detectable throughout the cell cortex (30 s panel). Similar behavior was observed in live cells via the imaging of cells immunostained with MHCK A-specific antibodies. GFP-MHCK A in cells stimulated with chemoattractant (Figure 2b) . GFP-MHCK A displays a relatively diffuse
We performed parallel studies to assess the recruitment of MHCK A into the Triton X-100-insoluble (cytoskeletondistribution within the cell initially but becomes de- enriched) fraction of cells. Previous studies using this copy, this association is rapid (apparent as early as 10 s) and may reflect a stable association of MHCK A with method have established that cells exposed to uniform, saturating levels of cAMP display dramatic and transient some cytoskeletal element that occurs in response to chemoattractant stimulation. increases in both actin polymerization and myosin II filament assembly [11, 12] . The increase in cortically localized MHCK A observed via microscopy was paralleled by MHCK A translocation requires F-actin but not myosin II an increase in the amount of MHCK A that was associated with the Triton-resistant cytoskeleton ( Figure 2c ). As was Since myosin II is the substrate for MHCK A, it seemed possible that cAMP-stimulated recruitment of MHCK A observed for the cortical localization by immunomicros- to the cortex might depend on the presence of myosin II have been identified that prevent localized myosin II assembly or that can drive localized myosin II disassembly in the cell. To test this, we first monitored the effect of cAMP stimulation on the level of MHCK A in cytoskeleduring changes in directionality. The dynamic recruitment of MHCK A to the cell cortex that is reported here, ton-enriched fractions of MHC null cells. We found that MHCK A in these cells exhibits a similar magnitude of together with its preferential enrichment into actin-rich protrusions, may provide a direct mechanism by which cAMP-stimulated redistribution to Triton-insoluble cytoskeletal pellets as observed for MHCK A expressed in Dictyostelium cells prevent myosin II assembly in localized areas where actin assembly processes have been activated wild-type cells (Figure 3a) . Likewise, imaging of live MHC null cells expressing GFP-MHCK A showed typical to create lamellipodia or related endocytic projections. This in turn may contribute to the establishment of the cortical recruitment of MHCK A in response to cAMP stimulation (Figure 3b , left panels), and this finding dempersistent gradient of cortical myosin II filaments that is observed in chemotaxing Dictyostelium cells. onstrates that myosin II is not required for cAMP-induced translocation of MHCK A.
MHCK A is one member of a family of three similar To determine if actin filaments are necessary for MHCK kinases in Dictyostelium that include MHCK B [14] and a A translocation, we treated wild-type (not shown) and gene product that has been named MHCK C (GenBank myosin II null (Figure 3b , right panels) Dictyostelium cells entry #AF079447). While these other gene products are expressing GFP-MHCK A with the drug Latrunculin A not yet well characterized, current data suggest at least (Lat A). In the presence of Lat A, which promotes the some functional redundancy with MHCK A. MHCK A disassembly of existing actin filaments and inhibits de is expressed during both vegetative growth and multicelnovo formation of filaments, unstimulated cells round up, lular development and thus is a candidate for the reguand GFP-MHCK A displays a diffuse cytosolic distribulation of myosin II localization during cytokinesis and tion. Upon exposure of these cells to cAMP, GFP-MHCK contractile ring formation as well as during chemotaxis. A becomes more aggregated within the cytoplasm but A structurally unrelated enzyme, alternatively named does not relocalize to the cell cortex (Figure 3b, studies with a phosphorylation-resistant "3X ALA" myo- Trends Cell Biol 1999, 9:345-350. [26] . We suggest that the mechanisms for the control of 
